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Applicant: Russell E. Evans et al. 
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HIGH-QUALITY POLYMERIC MATERIAL 
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COPY 



PRELBVnNARV AMENDMENT 

Coniinissioner for Patents 
P,0. Box 1450 
Alexandria, Virgbia 22313 

Dear Sir: 

Please enter the following amendments prior to examination of the above-identified 

application. 

Amendments to the Specification begin on page 2 of this paper. 

Amendments to the Claims are reflected in the listing of daims that begins on 
page 9 of this paper. 

Remarks begin on page 12 of this paper. 
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Amendments to the Specification : 

Please change the Title of the Invention, on page 1, lines 1-2, to the following 

rewritten title: 

METHOD OF MANUFACTURING OPTICAL-QUALITY POLAR TZPn PART 
INCORPORA TING HIGH-IMPACT POLYURETHANE-BASED MATERIAL 

Please replace the paragraph beginning on page 1, line 5, with the following 
rewritten paragraph: 

This is a divisional of U.S. Patent Application Serial No. 09/804.785, filed March 
13.2001, which is hereby mcoiporated by reference as if fully set forth herein. 

Please replace the paragraph beginning on page 4, lines 6-J3, with the following 
rewritten paragraph: 

Initial tests, however, lead led^ the inventors to believe that their modified high 
impact polymeric material could not be utilized to manufacture optical-quality polarized plastic 
parts. In early attempts to combine their modified Ugh impact polymeric materia] with standard 
polyvinyl alcohol (PVA) polarized film using conventional techniques, the fihn was consistently 
displaced and bent out of shape during the introduction of the material, Thus^ initial testing 
revealed that a substitution of their high impact material for standard lens themoset resin 
materials and conventional manufacturing processes was not pos^ble. 

Please replace the paragraph beginning on page 1 1 , lines I -1 S, with the following 
rewritten paragraph: 
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Surprisingly, the iziventors found that the rapid exothermic polymerization reaction 
of the present high impact polyurethane results in good adhesion to polarizer Avafers. Typically 
used TOth thermoplastic parts, wafers comprise protective plastic Ij^ers on one or both sides of a 
polarizer film to increase the environmental durability and ease in handling of the polarizers. Three 
layer wafer constructs sandwich the polarizing film for protection and support on both surfaces. 
Two layer wafers (alternate material/polarizer film) may provide a supporting layer on one 
surface, or a single protective covering toward the outer surface of the optica! part. Wafers, 
however, bemg thicker and usually laminated often do not conform to highly curved or 
non-symmetrically curved shapes and subsequently separate at the lamination interfaces due to 
stress fracturing. In addition, such wafers may require the much higher temperatures of 
-thermoplastic^processing in order toconform to sudTshapes, or to join reliably widi the 
introduced lens materials. Thcm o plastic molding leinperatme& Resin temperatures in 
diermoplastic molding are commonly in the range of 260-320°C rather than the 70-130°C used in 
thermoset resin casting. Due to the foregoing deficiencies^ wafers are not commonly used with 
thennoset resins. 



Please replace the paragraph beginning on page 12, lines 4-14, vnth the following 
rewritten paragraph: 

With respect to materials of a freestanding polarizing film, these prefiesrably include 
polyethylene terephthalate (PET) films, although PVA films may be used. PET polarizers, as 
disclosed in United States Patent Ap p licati o n Se r ial N o . 09/475,424 No. 6.220,703, which is mid 
hereby incorporated by reference, are preferred because they are stable and exhibit low 
birefiringence, among other braeficial properties. Notwithstanding PET s potential advantages^ 
the inherent inertness of PET should be overcome for the manufectured optical product to have 
adequate structural integrity. Thus, to effectively incorporate PET fihn as polarizer 104, methods 
to overcome PET s inertness for bonding shoxild be employed. Such methods are fiilly disclosed 
in the above-identified patent application and United States Patent Application Serial 
No. 0 9 /5(57,711, wliich applii^atiou No. 6.413>64L which is hereby incorporated by reference. 
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Please replace the paragraph beginning on page 13, lines 19-21 and page 14, lines 
1-9, with the following rewritt^ paragraph: 

As illustrated in Fig. 3, the polarizer, such as polarizer 104, may be treated for 
improved adhesion at step "If desired, treat or condition polarizer for adhesion improvement." 
Pre\dously reported treatments of polarizers, such as nitrocellulose coatings on CAB polarizer 
wafers (United States Patent No, 3,833,289) and polyvinyl butyral coating on polarizer sheets 
(United States Patent No. 4,090,830), did not prove reliable for ophthalmic lens processing. 
Therefore, the inventors investigated alternate coatings, as well as chemical and/or phyacal 
treatments of polarizer films, for improved adhesion. Details of surface treatments and chemistries 
for improved-bonding are disctosed in^United Sto^^ Serial Nos, 0 9 /475,424 ai ^ 

09 /567,711 Patent Nos. 6.220.703 and 6.413.641. mentioned previously. Such treatments include 
mechanical roughening, physical cleaning, chemical surface modification, plasma activation, and 
coating of the polarizers. 

Please r^lace the paragraph beginning on page 15, lines 1 1*16, with the following 
rewritten paragraph: 

With the method illustrated in Fig. 3, the user may also advantageously be able to 
apply positive or negative pressure against the polarizer to conform it against the front sur&ce ' 
before or during the admission of the liquid-phase polymeric material. Such pressure may be 
accomplished, for example, by using a gasket or cavity scaling mechanism such as that described 
m U.S. Patent A yp lica t lou Serial N o . 0 9 /447,445 , w hich appliLaliuii No. 6-391-231, which is 
incorporated herein by reference as if fully set forth herein. 
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Please replace the paragraph bepnnmg on page 17, lines 8-16, whh the following 
rewntten paragraph: 

Since this reactive polymeric material solidifies so qmcWy, the inventors, through 
their initial failures, recognized that conventional techniques that depend on solidification lasting 
several hours could not be used. In order for an acceptable optical-quality plastic part to be 
eflFected, the inventors turned to one of their earlier inventions. In particular, the inventors turned 
to their sidefiU gasket technology disclosed in United States A p plication Serial No: ' 09/447^445 
Patent No. 6,39L231 . Sidefill gaskets and methods as detailed therein incorporate extra vents to 
remove entrapped gases either by passive or active (e.g., vacuum) methods. A further refinement 
-may include antomationfor reproduobleand accurate filling. 

Please replace the paragraph beginnbg on page 21, lines 1 8-21 and page 22, Hnes 
1-1 1, with the following rewritten paragraph: 

At step 22 "Position polarizer within optical part mold assembly," the polarizer is 
positioned and supported within the mold assembly such that liquid-phase polymer material may 
be introduced on both sides of the polarizer This means that the polarizer is not resting against 
either of the outer molding surfaces. The inventors gasket assembly disposed in United States 
Applicati o n S e rial N o . 09/447. - 445 Patent No. 6^39I>23 1 is a suitable gasket that may be used to 
support and securely position the polarizer within the thickness of such an assembly. Depending 
on the final use of the optical part, the polarizer may be positioned equidistantly fi-om each outer 
molding surface, or nearer one surface than the other. For example; to form a s^-finished 
ophthalmic lens blank (commonly 6-15 mm total thickness), it is preferable to position the 
polarizer within 1.5 mm to 0.5 mm of the fi-ont molding surface. This ensures that the lens blank 
can be ground to prescription v^dthout cutting into the polarizer, even for lenses with a final center 
thicfcaess of 2.2 to 1 .S mm. However, for display or non-prescription eyewear applications, it may 
be preferable to place the polarizer equidistant within the optical part for optimal protection on 
both sides of the polarizer. 

wP8-LA:LW705a7847.i Prdiniiiiary Amendmciit 
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Please replace the paragraph beginning on page 22, lines 12-22 and page 23, lines 
1-3, ivith the foUowkg rewritten paragraph: 

To form the optical polarized part illustrated in Fig. 4, liquid-phase polymeric 
material is introduced on both sides of the polarizer at step 32. The disclosed gaskets of United 
States Application S eri al N o . 09/447,445 PatcntNo. 6J91Jt31 advantageously allow 
simultaneous introduction of material on both sides of the polarizer layer, thereby preventing 
displacement of the polarizer as the material quickly reacts and hardens. Such a method of 
controlled simultaneous introduction is preferred with this quickly solidifying material to avoid 
flow lines or voids against the polarizer layer that would degrade the optical performance. 
_Similarly,.theiiUing througb-hole(s) ofthese gaskets may be 

or diflFerential distribution of the material around the polarizer, as required to achieve equal or 
dissimilar thicknesses of polymeric material on the front and back surfeces of the polarized optical 
part. As in Fig. 3 , the through-holes also offer an important advantage in providing reservoirs of 
material to ensure iiilly filled parts even upon reactive shrinkage^ and to allow passages for egress 
of gases. 

Please replace the paragraph beginning on page 23, lines 19-21 and page 24, lines 
1-2, with the following rewritten paragraph: 

At step 30 ^Admit liquid polymeric material behind polarizer to fill back of mold»*' 
the liquid polymeric material is introduced only behind the polarizer to press it against the front 
surface. Again, active or passive means to asast conformance of the polarizer to this suifece may 
be included such as a gasket disclosed by United States Application S e rial No. 0 9 /447,445 Patent 
No. 6.391,231 . 
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Please replace the paragraph begiimmg on page 28, Knes 3-10, with the following 
rewritten paragraph: 

Example 2. This example is representative of the manufitctxiring meihod illustrated 
in Fig. 3. A theimoset mold cavity was assembled with the polarizer resting against the front n>old 
sur&ce. Using a sidefill gasket design as disclosed in United States Application No. 09/447,445 
Patent No. 6,3 9 1 ,23 1 . wherein the gasket has vent holes in addition to a filling port, liquid-phase 
polyurethane-based material was admitted to only the region of the assembly behind the polarizer 
fihn. The lens was allowed to solidify at room temperature for a duration less than 10 minutes 
(until mixture gels). The lens was placed in an oven to continue its reactive cure at 12 VC for 16 
hours. 

Please replace the paragraph beginning on page 28, lines 11-12 and page 29, lines 
1-1 1, with the following rewritten paragraph: 

Example 3. This example is representative of the manufacturing method illustrated 
in Fig. 4. A thermoset mold cavity was assembled with a polarizing layer 
using a sidefill gasket design as disclosed in U.S. Patent Appli^^Atlon Serial N o . 0 9 /447,445 
No. 6.391,231 - Spcdfically, a slot-shaped port hole acted as the fill port to introduce, in a 
controlled manner^ the thermosetting resm material along the edge axis of the embedded layer. 
Two port holes fimctioning as vent holes were located above the edge axis of the embedded 
material, i.e., on the tlunner side of the lens to allow egress of any gases fi-omthe front surface of 
the lens. An additional vent port was located below the edge axis of the embedded material on the 
thicker side of the lens to allow egress of any gases from the back lens suriace. A curved fill 
nozzle designed to match the slot-shaped fill port was used to introduce materia] into the cavity 
around the polarizing layer until the cavity was &11 and a small amount of material flowed out of 
the egress holes. After standard curing as in Example 1, the gasket was removed. 
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Please replace the paragraph be^fining on page 29, line^ 14-19 and page 30, lines 
1-3, with the following rewritten paragraph: 



Example 4. H6& example is representative of the manufacturing method illustrated 



in Fig- 5. A thermoset mold cavity was assembled with the polarizer resting against the front mold 
surface. Using another sidefiU gasket design as disclosed in U.S. Patent Applicalion Sciial 
No. 0 9 /447,445 No. 6,391.231. Jiquid-phase polymeric matraial was admitted to only the region 
of the assembly behind the polarizer film. This material was allowed to solidify for ten minutes, 
then the front mold surface was removed and another mold surface spaced 1 mm away from the 
polarizer film was placed in the assembly. Resin was then inserted into this newly formed front 
lens region to cover the front surface of the polarizer and assume the new frQnt_curvature-of-the— 
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Listing of Claims : 

Claims 1-12 (canceled) 

Claim 13 (original): A method of manufacturing an optical-quality polarized part 

comprising: 

forming a high impact polyurethane-based optical construct utilizing a sidefiU gasket; and 
bonding a polarizer to the constmct. 



Claim 14 (original): A method of manufacturing an optical-quality polarized part 
accordingT;o^laiiiri3^fierciinhc optical construct islbrmed l^rplacing^liquid^hase polymeric 
materia] about one side of the polarizer. 

Claim 15 (original): A method of manu&cturing an optical-quality polariized part 
according to claim 13 wherean the optical construct is formed by placing liquid-phase polymeric 
material about each side of the polarizer. 

Claim 16 (original): A method of manu&cturing an optical-quality polarized part 
according to claim 15 wherdn the liquid-phase polymeric material is placed simultaneously about 
each side of the polarizer. 



Claim 17 (original): A method of manufacturing an optical-quality polarized part 
according lo claim 13 wherein the polarizer is bonded to the optical construct after the optical 
construct has been formed. 



Claim 1 S (original): A method of manufacturing an optical-quality polarized part 
according to claim 13 wherein the polarizer comprises a polyethylene terephthalate film. 



WP8-LAdJM\70587S*7.1 Prclnninaiy Amendment 

07/21/03 9 07KS-10S546 



PAGE11/14*RCVDAT5/24/2fl()4 2:48:27 PMpastemDayli^^^ 



05/24/2004 11:48 FAX 213 620 139S 



SMRH LOS ANGELES 



@|012 



• 




Claim 19 (original): A method of manufacturing an optical-quality polarized part 
according to claim 13 \vherein the sidefill gasket has sidefill ports for admitting liquid-phase 
polymeric material via the sidefill ports onto at least one side of the polarizer. 

Claim 20 (original): A method of manufacturing an optical-quality polarized part 
according to claim 13 wherein the optical construct is a lens formed -with the polarizer at or near a 
front surface of the lens. 

Claim 21 (original): A method of manufacturing an optical-quality polarized part 
according to claim 13 fiiither compri»ng the step of treating the polarizer for integral bonding to • 
the optical construct 

Claim 22 (orismal): A method of manufacturing an optical-quality polarized part 
according to claim 19 further comprising the step of treating the polarizer for integral bonding to 
the optical construct. 



mold cavhy; and 

fonning a solid lens with the polarizer at or near a front surface of the lens, 
wherein the polarizer comprises a polyethylene terephthalate film. 

Claim 24 (original): A method of manufacturing a polarized lens according to 
daim 23 wherein the polarizer is positioned within the mold cavity via a sidefill gasket. 

Claim 25 (original); A method of manufacturing a polarized lens according to 
claim 23 further comprising treating the surface of the polarizer for applying a hard coating 
thereon and applying the hard coaling to the film. 

WP8.LAdJMV703S7«47.i FreLisimary Amendment 
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Claim 23 (original): A method of manufacturing a polarized lens comprising: 
positioning a polarizer within a mold cavity; 

admitting liquid-phase high impact poiyurethane-based optical material into the 
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Claim 26 (origmal): A method of manufacturing a polarized lens according to 
claim 23 further compri^g treating the surface of the polarizer for mtegral bonding to the lens. 



mold cavity; and 

forming a solid lens vidth the polarizer at or near a front surface of the lens, 
wherein the polarizer comprises a wafer. 



Claim 28 (original): A method of manufacturing a polarized lens according to 
claim 27 wherein the polarizer is positioned within the mold cavity via a sidefill gasket. 

Claim 29 (original): A method of manufacturing a polarized lens according to 
claim 27 fiuther comprising treating the surface of the polarizer for applying a hard coating 
thereon and applying the hard coating to the film. 

Claim 30 (original): A method of manufacturing a polarized lens accordmg to 
claim 27 further comprising treating the surface of the polarizer for integral bonding to the lens. 
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Claim 27 (original): A method of manufacturing a polarized lens comprising: 
positioning a polarizer within a mold cavity; 

admitting liquid-phase high impact polyurethane-based optical material into the 
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Remarks 

This Preliminary Amendment amends the spedfication to correct a claim of 
priority and to correct a typographical error and another minor error. This Preliminary 
Amendment also updates several references to earlier patent applications that are incorporated by 
reference. 

This application should now be in condition for a favorable examination. 
Respect&lly submitted, 



SHEPP ARD, MULLIN, RICHTER & HAMPTON up 




48th Floor 

333 South Hope Street 

Los Ajigeles, California 90071 

(213)620-1780 
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